Pharmacological, molecular and functional characterization of glial neurotensin receptors.
The pharmacological properties, molecular identity and physiopathological regulation of neurotensin receptors expressed by central astrocytes were investigated in primary glial cultures and sections from the adult rat brain. Binding experiments carried out on astrocytes in culture revealed the presence of a single apparent class of neurotensin binding sites. These sites bound [125]neurotensin with an affinity (6 nM) comparable to that of the recently cloned NT2 low-affinity receptor expressed in transfected cells. The glial receptor was sensitive to the antihistamine, levocabastine, but less so than the NT2 site expressed in heterologous expression systems, suggesting the presence of an additional site or a differential coupling of the NT2 receptor in glia. Reverse transcription-polymerase chain reaction experiments demonstrated that both NT2 and NT3 neurotensin receptor sub-types were in fact expressed by cortical glial cells in culture. Confocal microscopic visualization of specifically bound fluorescent neurotensin indicated that this expression concerned only a sub-population of astrocytes in culture, in conformity with earlier reports of a heterogeneous expression of neuropeptides and their receptors by glial cells. To further investigate the functionality of NT2 receptors expressed in astrocytes, dual immunohistochemical labeling of glial fibrillary acidic protein and in situ hybridization of NT2 messenger RNA was performed on sections of normal and lesioned rat brain. In sections from normal brain, only a small subset of immunolabeled astrocytes hybridized NT2 messenger RNA. By contrast, in sections of stab-wounded rat brains, there was a marked increase in the number of NT2-hybridizing astrocytes in the surround of the lesion. Furthermore, NT2 expression within immunopositive reactive astrocytes was significantly enhanced as compared to immunolabeled glial cells in the brain of control animals. These results indicate that NT2 receptor expression is up-regulated during astrocytic reaction, suggesting that NT2 receptors may play a role in regulating glial response to injury.